Acute intrauterine pulmonary hypertension impairs endothelium-dependent vasodilation in the ovine fetus.
To determine whether acute pulmonary hypertension in utero alters fetal pulmonary vascular reactivity, we compared pulmonary vasodilation with an endothelium-dependent agonist, acetylcholine, with that of an endothelium-independent agonist, 8-bromo-guanosine 3',5'-cylic monophosphate. Acute pulmonary hypertension was produced in chronically prepared, late-gestation fetal lambs by 3 repeated 30-minute partial occlusions of the ductus arteriosus (DA). The first DA compression increased LPA blood flow from 80 +/- 10 to 180 +/- 21 mL/min (p < 0.01) and decreased pulmonary vascular resistance. In contrast, LPA blood flow did not change and pulmonary vascular resistance increased by 25% during the third period of DA compression. Pulmonary vasodilation during acetylcholine infusion after serial DA compressions was decreased in comparison with the acetylcholine-induced vasodilator response achieved during the baseline period (fall in pulmonary vascular resistance = -49 +/- 7% (baseline) versus -25 +/- 5% after repeated DA compressions; p < 0.05). In contrast, the vasodilator response to 8-bromo-guanosine 3',5'-cylic monophosphate remained intact. To determine whether decreased nitric oxide (NO) production may contribute to altered vasoreactivity after acute pulmonary hypertension, repeated DA compressions were performed after treatment with a nonspecific NO synthase inhibitor (nitro-L-arginine). NO synthase inhibition blocked the pulmonary vasodilation during the first DA compression period, and repeated DA compressions after NO synthase inhibition did not further alter the hemodynamic response to DA compression. These findings support the hypothesis that brief hypertension due to DA compression impairs endothelium-dependent pulmonary vasodilation in the fetus, and that this may be due to decreased NO production.